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(57) Abstract: The invention relates to a flexible joint intended to connect two parts with each other, the connected parts might be 
rigid, of hose type or a combination thereof and are for instance of the pipe type used in vacuum cleaners, in which case the joint 
is intended to be placed between the rigid pipe member thai is connected to the nozzJe of the vacuum cleaner and the hose tJiat is 
connected of the vacuum cleaner machine itself, which joint comprises: a plurality of ball joints (3-6), which co-operate with each 
other and which make possible for the joint to bend J&om a position, where the two parts and the joints chat connects the two parts 
are essentially horizontally directed, two positions, where one of the parts (1) form an angle (a) with the other part; and a member 
(16) which is displaceable inside the ball joints (3-6) to different positions in relation to these, said member being able to go into 
engagement with and lock one or several of the ball joints (3-6). According to the invention, a flexible envelop (18) is applied on the 
outside of the ball joims (3-6), which envelop (18) is arranged to cover the areas between the ball joints (3-6). 
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Flexible Joint 

10 

FIELD OF THE INVENTION AND PRIOR ART 

The present Invention relates to a flexible joint intended to con- 
nect two parts with each other, the connected parts might be 
15 rigid, ofhose type or a combination thereof and are preferably of 
the pipe type used in vacuum cleaners, in which case the joint is 
intended to be placed between the rigid pipe member that Is 
connected to the nozzle of the vacuum cleaner and the hose 
that is connected to the vacuum cleaner machine itself. 

20 

Vacuum cleaners are normally designed in the way that the hose 
of the vacuum cleaner at one end is connected to the vacuum 
cleaner machine itself and at its other end to one end of the 
pipe which at its other end is connected to the nozzle of the 

25 vacuum cleaner. This pipe is normally made of plastic material 
or a light metal material and is accordingly rigidly designed. 
Furthermore, the pipe has such a length that a person of normal 
length, who seizes the pipe approximately at the transition to the 
hose, can vacuum clean open areas in an essentially upright 

30 position. 

If, on the contrary, the person in question would try to vacuum 
clean under beds and chests of drawers by means of conven- 
tional equipment, the person in question has to crouch strongly 
35 and even go down on the knees, which is experienced as very 
troublesome. 
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From the applicant's Swedish patent application SE 9801497-0 a 
flexible joint is previously known, which makes possible an effi- 
cient and comfortable handling when used for instance in a pip- 
5 ing of a vacuum cleaner. By means of this flexible joint an effi- 
cient vacuum cleaning Is made possible not only on open areas 
but also on areas which are difficult to get at, such as for in- 
stance under beds and chests of drawers. Furthermore, the vac- 
uum cleaning on top of cupboards and the like Is facilitated. 

10 

OBJECT OF THE INVENTION 

The present invention relates to a further development of a 
flexible joint of the type previously known from said SE 
15 9801497-0, and aims at achieving an improved safety during the 
handling of a device provided with such a joint. 

SUMMARY OF THE INVENTION 

20 The object of the invention is achieved by means of a flexible 
joint having the features defined in claim 1 and claim 2, respec- 
tively. By the application of a flexible envelop on the outside of 
the ball joints included in the joint, a person handling a device, 
for Instance a vacuum cleaner, provided with the joint is in an 

25 efficient manner prevented from getting jammed between the 
ball joints with a body part or an article of clothing when bending 
the joint. 

According to a preferred embodiment of the invention, the en- 
30 velope is impermeable to gas. This is most advantageous when 
the joint is arranged in the piping of a vacuum cleaner, in which 
case air is prevented from escaping from or penetrating into said 
piping via the flexible joint. In this way, the suction ability of the 
vacuum cleaner will not be negatively affected due to an air ex- 
35 change via the joint. 
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According to a further preferred embodiment of the invention, 
the envelope Is Impermeable to liquid. In this way, the joint is 
suitable for use in pipings carrying liquid, for instance in the 
field of medical treatment. 

5 

According to a further preferred embodiment of the invention, 
the joint Is In its longitudinal direction provided with elongated 
elements, which are designed to be bendabie In the bending di- 
rection of the joint but essentially not bendabie In a direction 
10 perpendicular to said bending direction. In this way an improved 
stability of the joint is obtained. Elongated elements of ^aid i^ind 
can with advantage be attached to the envelope. 



15 



30 



BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will hereinbelow be more closely described with 
reference to the annexed drawings, where: 



Fig 1 shows an embodiment of the pipe joint according to the 
20 invention in a bent state. 

Fig 2 shows the pipe joint according to fig 1 in straight state, 

Fig 3 shows a ball joint Included In the pipe joint according to 
25 fig 1 and fig 2, and 

Fig 4 shows, in a schematicai illustration, the extension in cir- 
cumferential direction of a stop lug Included In the ball 
joint according to fig 3. 



DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
OF THE INVENTION 



The pipe joint shown in fig 1 and 2 is according to the example 
35 intended to be placed between two pipings, one of which being 
indicated with the reference sign 1 and the other with the refer- 
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ence sign 21. The pipe joint has, according to this embodiment, 
five co-operating ball joints 2-6, four of which 3-6 being essen- 
tially identical. Each identical ball joint 3-6 (see also fig 3) com- 
prises a first 7 and a second 8 part. The first part 7 essentially 
5 consists of a circular cylindrical pipe section, which passes on 
into the second part 8, which essentially has a modified bail- 
shape with a throughgoing hole 9 at its centre, the modified ball 
being able to be regarded as truncated at two diametrically op- 
posed sections, which sections are passed by the cavity 9. For 
10 the second, rounded part 8 of the bail joint 3-6 to smoothly and 
easily fit into the first part 7 of the subsequent bail Joint, the 
cavity 10 in said first part does not have a circular cylindrical 
shape, but rounded recesses 11 are provided In the cavity 10 in 
the first part 7 of each bail joint 3-6. 

15 

At the rear, lower section of the first part 7, a stop lug is ar- 
ranged. This stop lug 14 extends a distance in the circumferen- 
tial direction of the ball joint. Preferably, the stop lug 14 has an 
extension corresponding to an arc with a central angle p of ap- 
20 proximately 90°, as illustrated in fig 4, but the stop lug 14 can 
have a larger as well as a smaller extension than that. 

The first bail joint 2 has in principle the same designed as the 
ball joints 3-6. The only difference is that the first part 12 of the 
25 ball joint has a longer circular cylindrical section than the corre- 
sponding section of the ball joints 3-6. The purpose of this Is to 
obtain a better adaption of the ball joint 2 to the associated pip- 
ing 21. 

30 The pipe joint is provided with means for preventing the ball 
joints 2-6 from rotating in relation to each other about the centre 
axis 22 of the joint. In the embodiment shown in fig 1 and 2, 
these means consist of pins 23. The respective pin 23 engages 
into an outer recess of the second part 8 of a ball joint and into 

35 an inner recess of the first part 7 of the adjacent ball joint. The 
pins are in pairs connecting two adjacent ball joints to each 
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other and the two pins in the respective pair are arranged at op- 
posite sides of these adjacent ball joints. The pins and the re- 
cesses are so arranged that two adjacent ball joints can be an- 
gled in relation to each other by mutual pivotation about an axis 
5 of pivotation 24 extending through two co-operating pins 23, at 
the same time as the adjacent ball joints are prevented from ro- 
tating in relation to each other about the centre axis 22 of the 
joint. The pins and the recesses are also so arranged that two 
adjacent ball joints are prevented from being pivoted In relation 

10 to each other about axes forming an angle with said axis of piv- 
otation 24. In this way the pipe joint can, with the position 
shown in fig 2 as starting-point, only be bent upwards as illus- 
trated In fig 1 and not In the cross direction. It is of course also 
possible to achieve the corresponding function in other ways 

15 than with pins and recesses as here described, the second part 
8 of the respective ball joint can for instance be provided with, 
an outer protruding section arranged to engage with an inner re- 
cess of the first part 7 of the adjacent ball joint or vice versa. 

20 In the position occupied by the pipe joint in fig 2, i.e. In a 
straight position, there is an open space 13 between the rear, 
upper section of the first part 7 of a ball joint and the four, upper 
section of the first part 7 of the adjacent ball joint. This space 
can, as illustrated in fig 1, efficiently be used for bending of the 

25 ball joint. It should be realised that the angle a can be made 
larger with increasing number of ball joints of the type shown. 
With the design given to the pipe joint according to this em- 
bodiment, the pipe joint can not be bent downwards in a diamet- 
rically opposed direction as compared to the upward directed 

30 bending according to fig 1, because the stop lug 14 at the rear, 
lower section of the first part 7 of a ball joint and the four, lower 
section of the first part 7 of the adjacent ball joint about against 
each other down in the lower part (see reference sign 17 in. fig 
2). 

35 
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The described design of the bail joint implies that, under the as- 
sumption that said pipe joint is arranged on the piping of a vac- 
uum cleaner, by turning the pipe joint in relation to the pipe part 
21 approximately 180° starting out from the position of the pipe 
5 joint shown in fig 1, a completely straight pipe joint is obtained, 
which makes possible and efficient vacuum cleaning on open 
areas. The pipe joint and said pipe part 21 are suitably provided 
with a snap-in mechanism, schematically Indicated at 25, which 
is adapted to reieasabiy lock the ball joint 2 to the pipe part 21 
10 in two different positions as regards mutual rotation, the ball 
joint 2 being turnable 180° relative to the pipe part 21 between 
these positions. 

In fig 1 and 2 a locking sleeve 16 is also shown, which accord- 
15 ing to this embodiment is easily displaceable forwards and 
backwards in relation to the ball joints, the displacement taking 
place inside the ball joints. The locking sleeve 16 does in the 
here shown embodiment constitute an end section on one 1 of 
the pipings that are connected together via the pipe joint, a 
20 locking of the pipe joint taking place by displacing the pipings 1 
and 21 towards each other. The locking sleeve 16 preferably 
has a bevelled or tapered fore section 20 in order to facilitate 
the insertion thereof into the ball joints 3-6, In fig 2 the locking 
sleeve 16 is shown fully inserted, which implies that all ball 
25 joints are locked in relation to each other so that they are pre- 
vented from being angled in relation to each other, which in its 
turn implies that the pipe joint is essentially straight. In fig 1 the 
locking sleeve 16 is fully pulled out, which implies that none of 
the ball joints are locked in relation to each other. 

30 

By means of this locking sleeve 16 it is consequently easy to 
change the value of the angle a from zero and upwards, the 
change taking place stepwise. The size of the change of the an- 
gle is dependent partly on the size of the space 13 between the 
35 first parts of two adjacent ball joints and partly on the number of 
ball joints. 
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According to the invention, the joint is provided with an outer, 
flexible envelop 18, which is applied on the outside of the ball 
Joints 2-6 and arranged to cover at least the, areas between 
5 these so as to eliminate the risk of a person handling a device, 
for instance a vacuum cleaner, provided with the joint getting 
jammed between the ball joints with a body part or an article of 
clothing when bending the joint. The envelop 18 is to have such 
a flexibility that it can easily be bent together with the joint so 
10 that the bendability of the joint in the intended bending direction 
remains good also when the envelop 18 surrounds the joint. The 
envelope is suitably made of rubber or plastic material. The en- 
velope 18 preferably consists of a hose-shaped element com- 
pletely covering the joint. 

15 

If the joint according to the invention is intended to be included 
in a piping for air or any other gaseous medium, for instance In 
the suction pipe to a vacuum' cleaner, the envelop is suitably 
made of a material essentially impermeable to gas and arranged 

20 so as to gas sealingly cover the areas between the bail joints 2- 
6. It is realised that the envelop 18 in this case suitably consists 
of a hose-shaped element which covers all the ball joints 2-6 ail 
around these and which is attached at the respective end of the 
joint in a gas sealingly manner, for instance by means of suit- 

25 able fastening devices or an adhesive agent such as glue or the 
like. 

If the joint according to the invention is intended to be included 
in a piping for water or any other liquid medium, the envelop 18 
30 is in a corresponding manner suitably made of a material essen- 
tially impermeable to liquid and arranged so as to sealingly 
cover the areas between the ball joints 2-6. 

So as not to negatively influence the bendability of the joint, the 
35 envelop can be provided with transverse weakenings or folding 
notches in the section of the envelop that is intended to abut 



wo 01/97673 PCT/SEOl/01384 

8 



against the previously mentioned upper sections (seen in the 
position of the joint shown in fig 1 and 2) of the bail joints. 

According to a particularly preferred embodiment of the inven- 
5 tion, the joint is in its longitudinal direction provided with elon- 
gated elements, not shown, which are designed to be bendabie 
in the bending direction of the joint but essentially not bendabie 
in a direction perpendicular to said bending direction. In this 
way, an improved stability of the joint is obtained. These eie- 

10 ments can for instance consist of thread-like members, which by 
stamping have been provided with folding notches on suitable 
locations along its extension. So as not to negatively influence 
the bendability of the joint, these elements should only be ap- 
plied at the sections of the ball joints 2-6 which constitute side 

15 sections in relation to previously mentioned upper and lower 
sections, i.e. not at the sections of the ball joints that are turned 
essentially towards the bending direction of the joint. The ele- 
ments can be attached along the ball joints 2-6 for instance by 
being embedded in these. Even though these elements, conse- 

20 quently, can be attached directly to the ball joints 2-6, it is pre- 
ferred that they are instead applied on or in the envelope, since 
this implies a more simple construction of the joint. 

The envelop 18 can advantageously be made of a transparent 
25 materia] so that the ball joints 2-6 included in the joint are visi- 
ble also when they are covered by the envelop 18. 

The joint is made of a suitable material, for instance metal, 
plastic material or a combination thereof. 

30 

The invention is of course not limited to the shown and de- 
scribed embodiments, it can only on the contrary be modified 
within the scope of the subsequent claims. Consequently, this 
invention could be used in various fields and for various prod- 
35 ucts. One example could be the shaft of a cleaning mop. In that 
case, the joint should be placed between two parts of the shaft. 
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Furthermore, it is of no Importance if tiie parts connected by the 
joints are hollow or massive. 
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Claims 



1. A flexible joint intended to connect two parts with each 
other, the connected parts might be rigid, of hose type or a 

5 combination thereof and are for instance of the pipe type 

used in vacuum cleaners, in which case the joint is intended 
to be placed between the rigid pipe member that is con- 
nected to the nozzle of the vacuum cleaner and the hose 
that is connected to the vacuum cleaner machine itself, 

10 which joint comprises: 

a plurality of ball joints (3-6), which co-operate with each 
other and which make possible for the joint to bend from a 
position, where the bail joints are not angled in relation to 
each other and the joint consequently has an essentially 

15 straight-lined centre axis, to positions, where the ball joints 

are angled in relation to each other and the joint conse- 
quently has a curved centre axis, and 

a member (16), which is displaceable inside the ball joints 
(3-6) to different positions in relation to these, said member 
20 being able to go into engagement with and lock one or sev- 

eral of the ball joints (3-6) so as to prevent these from being 
placed in angled positions in relation to each other, 
the joint being characterized in that 

a flexible envelop (18) is applied on the outside of the ball 
25 joints (3-6), which envelop (18) is arranged to cover the ar- 

eas between the ball joints (3-6). 

2. A flexible joint intended to connect two parts with each 
other, the connected parts might be rigid, of hose type or a 

30 combination thereof and are for instance of the pipe type 

used in vacuum cleaners, in which case the joint is intended 
to be placed between the rigid pipe member that is con- 
nected to the nozzle of the vacuum cleaner and the hose 
that is connected to the vacuum cleaner machine itself, 

35 which joint comprises: 
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a plurality of bail joints (3-6), which co-operate with each 
other and which each comprises a first, essentially circular 
cylindrical section (7), which passes into a second section 
(8) having a modified ball-shape, the ball joints being de- 
signed in such a way that, when two adjacent ball joints are 
placed in a straight position, there is a space (13) in a first 
area between the two adjacent ball joints, which makes 
possible a bending of the joint in a first direction, and the 
bail joints further being designed so that two adjacent bail 
joints, when they are located In a straight position, will be in 
contact with each other in a second area (17), located at 
the opposite side of the joint in relation to said first area, 
whereby a bending of the joint in a second direction, dia- 
metrically opposed to the first direction, is prevented, and 
a member (16), which is displaceable inside the ball joints 
(3-6) to different positions in relation to these, said member 
being able to go into engagement with and lock one or sev- 
eral of the ball joints (3-6) so as to prevent these from being 
placed in angled positions in relation to each other, 
the joint being characterized in that 

a flexible envelop (18) is applied on the outside of the ball 
joints (3-6), which envelop (18) is arranged to cover the ar- 
eas between the ball joints (3-6). 

A joint according to claim 2, characterized In that the re- 
spective ball joint (3-6) is provided with a stop member (14), 
which is arranged in such a way that two adjacent ball 
joints, when they are located in a straight position, wiil be in 
contact with each other in said second area (17) via the 
stop member (14) of one of the ball joints. 

A joint according to any of the preceding claims, charac-^ 
terized in that the envelope (18) is essentially impermeable 
to gas. 
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A joint according to any of the preceding claims, charac- 
terized in that the envelope (18) is essentially impermeable 
to liquid. 

A joint according to any of the preceding claims, charac- 
terized in that the envelope (18) is transparent. 

A joint according to any of the preceding claims, charac-^ 
terized in that the joint in its longitudinal direction is pro* 
vided with elongated elements, which are designed to be 
bendable in the bending direction of the joint but essentially 
not bendable in a direction perpendicular to said bending di- 
rection. 

A joint according to claim 7, characterized in that elon- 
gated elements are attached to the envelope (18). 

A joint according to claim '7 or 8, characterized in that the 
elongated elements are provided with bending notches. 

A joint according to claim 9, characterized in that the 
bending notches of the elongated elements are achieved by 
stamping. 

A joint according to any of the preceding claims, charac-^ 
terized in that the envelop (18) in its cross-direction is pro-* 
vided with weakenings or folding notches for facilitating the 
bending of the joint. 
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